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Science Youth Activities and Animal
Experimentation
E.G. Sherburne, Jr.

Abstract
Science youth activities (extracurricular science activities) involve millions of
young people at the elementary and secondary school/eve/. Such activities are popular
with young people and with teachers because they offer values different from those provided by classroom work and the required laboratory. National science youth activity
programs include science fairs and the International Science and Engineering Fair, the
Science Talent Search, and a number of other programs. For activities involving research,
animals have been increasingly used because of the increased sophistication of the students doing the work. While some projects using vertebrates may be done poorly, it is
suggested that these are a relatively small number, and that the good far outweighs the
bad. Thus, the answer to improving the situation is education, not regulation.

Introduction
Science youth activities in the United States involve millions of young people at
the elementary and secondary school level each year. Some of t he activities involve
animals, and in som e cases, animal experimentation. First, what are science youth activities and, second ly, what is the philosophy behind them?
Let us start by considering the types of science experiences that young people
have with science when they are of school age. A teacher may explain a scientific principle to them, illustrating it w ith equations and diagrams on the cha lkboard. A student
may do a smal l independent research project, ending up with a science fair exhibit. A
group of students may organize a science club, and engage in activities such as inviting
a scientist to come and talk to them. The teacher may give the students an exam ina·
tion in the science that they have been studying t he past few weeks. Or students may
work together on a group project after school.
Now if we look at these experiences, we can see that the activities tend to fall into
two kmds of groups. One group consists of activities such as classroom lectures by the
teacher. recitation by the students, or required laboratory work, al l connected directly
with the forma l curriculum and what the students have to learn.
The second group consists of independent research projects, working as a parttime assistant in a laboratory, attending lectures given by scientists, o rgani zing science
clubs. or taking a tour through a laboratory. These activities are what we call " science
youth activities" - extracurricular activities in science, engineering, and mathematics,
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which take p lace most commonly during the upper elementary and high school years.
And so we are not talking about "education'' in the normal sense of the termteaching students to pass tests and examinations by regurgitating knowledge. We are
talking about something far different. This is not to say that academic achievement is
unimportant. But science youth activities involve a totally different dimension, whose
characteristics are quite different, and whose contributions are equally different.
And so it is that teachers, scientists and others have turned to science youth activities to attain a variety of objectives. While I cannot speak for t he enormous number
of persons w ho have been involved, here are some of the values of these activities that
I see as particularly significant.

It goes without saying that when students can take responsibility for decisions
about their own activities, determining what they will do and when they will do it,
there wil l be an increase in motivation to do their self-assigned tasks and to do them
well. Moreover, such self-directed interests can provide a relevance to classroom work
that might not have occurred before, providing a need and a use for the chemistry or
mathematics that heretofore might not have seemed so terribly important.
For no matter what the student is doing, his own project, chosen by himself, takes
on a signi ficance far greater than it would under other circumstances. and provides a
kind of challenge that is substantially different from the classroom, and to which most
students respond.

Value of Science A ctivities

Activities encourage individual responsibility for learning. Making astronomical
observations, designing and constructing a computer, studying the effects of toxic rain,
or solving mathematical puzzles, these are all activities which help students to take individual responsibility for learning rather than waiting for the teacher to assign them
the material.
No teacher can supervise to any depth the variety of activities which students can
think up, and even if he could, the complexity of modern science is such that no
teacher could be equally expert in such a wide range of fields. Once the teacher has
accepted the fact that the students may surpass him in their specialized knowledge, he
then can freely encourage them to go ahead on their own, and so what might have
been considered a difficulty can actually be turned into an important advantage. The
teacher's role thus becomes one of a general advisor, suggesting sources of information or material, and encouraging the student who runs into difficulties in his project.
Science youth activities can make an important contribution to teaching individ·
ual responsibility for learning by encouraging students to explore on their own at an
earlier age, in a situation where they can obtain help if they need it. and where mistakes are not as serious as they are later on in life.

Activities involve students in the doing of science as it actually is. Building a small
wind tunnel. running a weather station, doing research on the biochemistry of fiddler
crab cuticle hardening, or working as an assistant in a medical laboratory, all involve
students in "doing" science. And they are in direct contrast with the preciseness and
predictability of the more usual kinds of school experiences.
What i.s lacking in formal education is the opportunity to combine a group of
such disparate interests, activities, and learnings into a single purposive and interrelated whole.
Science youth activities provide this chance, and in addition, have other characteristics that are different from the formal curriculum. They are complex, sustained
over a long period of time, are often voluntary, i nvolve recognition and formulation as
well as solution of problems, and are relatively "openended" with no exact predetermined and specific answer.
In short, they resemble, though admittedly in a very simplified form, the kinds of
conditions in which real scientific research is carried out, and provide a realistic introduction to research, a kind of experience that cannot be duplicated in any other way.
Activities motivate through doing. Competing in a mathematics contest. making
high-speed photographs of water flowing through a pipe, building a laser, or raising termites, all are activities which involve the students in doing something.
I think we underestimate the interest of young people in taking an active rather
than a passive role, and therefore the intrinsic appeal of science youth activities. Too
much of the time students are talked to, lectured to, demonstrated to, showed films to,
and the only breaks come when they are asked to repeat some of the information in
the form of oral recitation or written test, or when they are put into a laboratory to go
through certa in exercises, many of which are predetermined.
Science youth activities can provide a genuine appeal through exploiting the in·
herent pleasure that all people have in exercising their capacities, 1n gratifying the urge
to participate as well as to watch or listen, to do for the sheer enjoyment of doing and
to experience the excitement of exploration and discovery.
Activities motivate through providing choice. Deciding to participate in a Junior
Academy meeting, choosing a topic for a research project, working nights and weekends on a scientific hobby, or taking a summer job as a laboratory assistant - these are
all activities in wh ich the students make thei r own choice about the nature and extent
of their participation.
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Activities enable students to go into subjects in depth beyond that possible in the
regular curriculum. Attending a science camp. hearing lectures by a prominent scientist, going on a tour of a nuclear reactor, all these g1ve students information and background of a sort that is beyond that which is possible in the regular classroom situation.
They permit students to follow their own interests and curiosity. They allow t hem
to investigate questions raised in classroom discussion but which it was not possible to
answer. They permit students to go into a subject far enough to feel they really have a
grasp of 1t. And they allow them to find out about questions for which there are no
answers yet, to learn that science does not have all the answers, and to get some under·
standing of what is a current unanswered scientific question.
For we must realize that classroom time is really quite limited. Most all of the
new curricula have a great deal more to cover than ever before and both teacher and
student are under a great deal of pressure to complete the learning of vast amounts of
material. This means that there is little flexibil ity in what can be done, and not much
time is available in class to cover anything that is not absolutely essential.
Science youth activities enable students to go off into some of the nonrequired
but nevertheless interesting areas of science in a way that the present classroom can·
not duplicate.
Activities provide a more realistic kind of career guidance. Who knows more
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about a scientific career-the student who has been limited to learning about science
in the cl.assroom and through reading and television, or the student who has also worked in a scientist's laboratory during vacation?
The answer is, I think, self-evident. Certainly, the student who has worked in a
laboratory is going to have a far more accurate concept of science than he can gain
from textbooks o r television.
This is important , since in our modern techno logical society, it is increasingly difficul t for young people to make career choices with any degree of certainty. They have
little opportunity to observe people at work, and so must make their decisions on secondhand evidence. m uch of which is too superficial to be of any va lue.
On the other hand, science youth activities provide opportunities for them to
Jearn about science as a career directly-from talking to scientists, from visiting them
in their laboratories, from work ing for scientists, and from the actual doing of various
kinds of scientific investigations.

1,000,000 student projects are undertaken each year in t he United States and that there
are fairs in some form in more than 20 other countries.
Science and engineering fairs operate on a step basis, with students who have
won in smal l fairs participating in larger fairs as representatives of the fairs in which
they have previously won. Thus, an individua l might participate in a local fair, move o n
to a city fair, t h12n to a regional fair and there be chosen to represent that fair in the International Science and Engineering Fair.
The International Science and Engineering Fair is held annua lly with some 450
student contestants from over 245 af fil iated fairs in the United States and foreign nations. It culminates a selection process involving thousands of school and regional
fairs, their student participants and their judges from science, engineering, medicine,
and education.
The JSEF is for students in the 9th through 12th grades, and is for these young people both a compet ition and an educational experience. They compete for over 450
awards. Students Jearn through ta lking to the more than 500 judges, as wel l as through
exchanging shop ta lk with other students and visiting universities, research centers, industry and p laces of cultural interest in the area where the Fair is held.
The annual Science Talent Search, now in its 39th year, ident ifies high school sen·
iors in the United States talented in science, mathematics and engineering.
Greatest emphasis in the selection is placed on eval uation by scientists of an independent research project done by t he student, and secondarily o n answers to openended questions designed to elicit evidence of the student's interest and creativity in
science.
Forty fina lists are chosen f rom among 300 Honorable Mentions who in turn are
selected from some 15,000 participants. The forty receive an all-expenses-paid trip to
Washington to com pete for scholarships and awards totaling $89,500.
The Science Talent Search has been supported by the Westinghouse Educational
Foundation and the Westinghouse Electric Corporation since its inception.
Science clubs consist of young people who engage in activities such as individual
or group research, taking f ield trips to laboratories, hearing talks by scient ists, sponsoring science fairs, or viewing science films.
A prime value of such clubs lies in the flexibi lity that they have to adapt to the interests and abilities of the members, since t he activities do not have to conform to any
specific demands. Other values lie in the motivation arising from participation, the opportunity to meet l ike-minded peers. and the bridge t hat such clubs provide young
people and the community.
The annual Junio r Science and Humanities Symposium (JSHS) program is composed of Regional Symposia held on college and university campuses throughout the
United States, with the cooperation and assistance of universities, academies of
science, public and private school systems. industry. Army and governm ental organi zations and instal lations. In 1978-79 there were 42 JSHS Regional Symposia throughout
the United States.
Each symposium is unique in many respects, but one of its most notable featu res
is that selected high school students are provided an opportunity to prepare techn ical
m anuscripts for review by experts and to present their papers o rally to a large group.
The program of each symposium is designed to stimulat e the interest of high school
students in science as a career, to put them in active contact with professionals in the
various disciplines and to provide a measure of recognition within their own environ·
ment for academi c excellence. Each year five outstanding students from each regional

Activities indicate qualities not shown in the usual examinations or tests. If a student wins a prize in a science fair, voluntarily participates in a sem inar cond ucted by a
scientist, works long and hard as a laboratory assistant, or wins a mathem atics contest,
what does it mean?
There is now reason to bel ieve that many of the qualities essent ial to scientific
success-or to success in any field -cannot be ident ified by our regu lar examinations
or tests. Originality, independence, initiative, persistence, al l these are q ualities which
our more traditional forms of testing fail to identify with any degree of accuracy.
But if a stud ent undertakes a difficult research project, stays with it, endures frustrations and lack of progress, and f inally comes up with original results, it means something. If a student participates in a seminar on his own time, it means something.
Acti vities enhance student performance and interest in the formal science curriculum. A lmost all of the examples of science youth activities given previously-from
doing research to participating in a mathematics contest-give a relevance and meaning to the formal curriculum that might not have developed otherwise.
Many a teacher can testify about t he student who was never really interested in
classroom work until he became involved in some extracurricular science activity. In
some cases, these are bright students who never felt a challenge. In others. t hey are
ones who simply never saw any purpose to their classroom work.
Exposure to science youth activities can in many cases "turn o n" students, stimulating them to an interest in t heir regular work that no manner of exhortation and argument can do. And by giving their classroom efforts a significance beyond t hat of merely getting passing grades, they become excited and interested, and work far harder o n
their regu lar course work than they ever would have otherwise.

National Programs Involving Science Youth A ctivities
One of the largest group of activities involves science fairs. A science and engi·
neering fair is a competition based on the quality of projects done by students, the resu lts of w hich are presented through oral presentations and exhibits at the fair.
Fairs range in scope from the local level, which may involve one class, o ne
school, o r one district, to o nes which may involve a large city, a county, a state, o r even
a nation. While there are no exact figures, Science Service estimates that over
80
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symposium are invited to attend the National JSHS. Five of the student speakers at the
National are selected to represent the United States at the London International Youth
Science Fortnight.
The Annual High School Mathematics Examination aims to create and sustain Interest in mathematics among high school students. Supplementing classroom work, it
attempts to broaden and deepen the student's experience with mathematical concepts. In 1979, over 377,000 students from 6,425 schools participated.
The contest is both a school contest and an individual contest, with the grades of
the examinations providing a basis for awards to schools and to individual students
The top individual students in the examination are also eligible to compete for
places on the U.S. Mathematics Olympiad team. This team goes abroad in the summer
of each year, after attending a "training camp" In the U.S., and competes with teams
from both Eastern and Western Europe.
The Science Training Program for High Ability Secondary School Students provides an opportunity for more than 2,500 students to obtain intensive experience in
science and mathematics during the summer. It gives science-oriented students an opportunity for coll ege-level instruction or investigative laboratory work . In addition, another 580 students are involved in similar activities held during the academic year.
Programs offered by participating institutions are supported by the National
Science Foundation, and vary in length from 2 to 12 weeks. Some offer instruction in
depth in one or more subjects. Others make the students. in effect, a junior member of
a team actively engaged in scientific problem-solving under t he direct supervision of a
senior scientist. Others offer a combination of these two approaches bv offerinR both
classroom work and involvement in investigative-type laboratory work .
junior Academies of Science do not have a national program, but there are so
many of them that they should be mentioned. Most states have Academies of Science,
and most Academies have j unior Academies of Science. Membership is generally honorary, and members are high school students.
The programs of junior Academies vary greatly in size, and can include State
Talent Searches (tied in with the national Science Talent Search), science fair sponsorship, visiting scientist programs, research grants to students, and summer training
programs.

A nimal Utilization
A portion of science youth activities involve animals, and part of these involve
the use of vertebrates. While I do not have accurate figures, my impression is that the
use o f vertebrates has increased from t he number used fifteen years ago. What is the
reason?
One of the most important changes in science education in the past twenty-five
years has resulted from curriculum revision . During this period, there have been some
five hundred curriculum revision projects in the United States in all areas of science
and mathemat ics, and for all grade levels. The impact of this has been uneven, but certainly in science projects involved in science fairs and comparable activities, the result
has been a greatly increased quality and sophistication Science fair projects that were
winners twenty years ago in many cases would not even be considered today. At the
International Science and Engineering Fair, and in the Science Talent Search, which involve the best in the country, much of the work can be considered to be at a college
undergraduate or graduate level.
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The gains have not been ent irely without concomitant problems, however. For
physics and chemistry projects. the problems have largely Involved safety Students
are now working with lasers. radioactive materials. microwave equipment, new toxic
chemicals, and so on. This has resulted in increasingly stringent rules concermng safety, both in the required laboratory work in schools as well as for independent work.
With biology, an additional problem has presented itself-the question of work·
ing with vertebrate animals-for biological projects have increased in sophistication
along with the physics and chemistry projects. Inevitably, as students did more advanced work, there was a greater interest in work involving vertebrates. In addition, as
students became more sophisticated in their work, there was a greater interest on the
part of biochemical scientists to have them working as junior partners in ongoing research. This increased both the interest in and the contact with vertebrate experimentation.
With a greatly increased number of students working on projects involving animals, it is inev1table that there will be some projects that do not have any value or
which are done without proper supervision. However, in view of the relatively small
number of such projects, I feel that the good fa r outweighs the bad.
I know that there are some who would disagree, but I feel that such disagreement
is like saying that since democracy is not perfect. we should go to some form of totali·
tarian government. I feel that democracy can be improved and that we should work
toward that goal. I also feel that project work involving animals can be improved, and
I feel that we shou ld be working in that direction. I do not agree at all w ith those w ho
take the totalitarian approach and want to completely eliminate the opportunities for
young people to engage in project work and other science youth activities involving
animals. The values of these activities are simply too great to support this action.
In short, I am for education and not regulation . I believe that if appropriately instructed, the young people of this country are sufficiently intelligent and sensitive to
behave appropriately, and I believe that the biology teachers in their schools can be
trusted to exercise proper supervision.

Comments on Other Symposium Presentations
In concl usion, I should like to direct your attention to some of the comments that
have been made in previous papers.
First. I feel that there ha.s been exhibited on the part of some of the speakers a
complete and utter disrespect for the young people of this country. Over and over in
statements there has been the implication that young people cannot be expected to
act responsibly and do not have the ability to do good work. And I am part icu larly put
out by the continual use of the word "children" to include high school students. It is a
complete and utter putdown of bright and mature young people.
Secondly, I feel that many persons have shown a lack of respect for the biology
teachers of this country. If I did not know better, I would come away with the conclu·
sion that they were all incompetent, and t hat they were all irresponsible. 1admit that it
is my good luck to work with some of the best and brightest in this country. And 1 also
admit that some b1ology teachers may not be as good as all of us would like But 1 believe that most of them are competent and interested in doing a good job. If 1t is not all
that we feel it should be. let's help them through education, and not simply sit back
and criticize them.
Lastly, I am concerned about what appears to me to be a disregard for the facts
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of animal experimentation at t he school level that at best can be called unscientif ic.
We have been overwhelmed with anecdotal "evidence," insufficient sample size, o utof-<late data being applied to current programs, incorrect information, and out~f- context quotations.
Frankly, t hese problems make me somewhat pessimistic about the possibil ity o f
com ing to any sort of agreement. I can only hope that If we continue our d ialogue, we
may be able to lessen t he chasm between us.

High School Science Fairs: Evaluation of
Live Animal Experimentation-The
Canadian Experience
Harry C. Rowsell

Abstract
When the Canadian Council on Animal Care was established in 1%8, the Council,
together with representatives from the Canadian Veterinary Medical Association in concert with the Youth Science Foundation, recognized the importance of well-conceived
science fair projects involving live animals. It was recognized as we// that poor science
encouraged poor attitudes toward the animals involved, as well as a misunderstanding
of scientific investigation. Numerous schemes were tried in an effort to ensure development of proper scientific investigational attitudes as well as a respect for living things.

These will be discussed, outlining where such schemes failed.
In May, 1975, Regulations for Animal Experimentation in Science Fairs in Canada
were adopted by the regional representatives at the Canada-wide Science Fair in Jonquiere, Quebec. These regulations state that vertebrate animals are not to be used in experiments for projects for Science Fairs, with the following exceptions:
A Observations of norma/living patterns of wild animals in the free living state or
in zoological parks, gardens or aquaria.
B. Observations of norma/living patterns of pets, fish or domestic animals.
Since these regulations were adopted, the biological exhibits have increased and
have shown significant improvements in scientific input involving increased numbers of
bacteria, fungi, cells, sera and tissue culture. The requirement for strict supervision b~
cause of possible abuses has decreased, thus lessening the anxiety and frustration of the
regional science fair committees.

Introduction
The Youth Science Foundation (YSF) is the umbrella organization responsibile for
all out-of-school science activities in Canada. Its objective is to develop a scientific
awareness am ongst pre-university students as well as to encourage scientific literacy.
The Science Fair program is o ne of t he principle activities for which the Foundation is
responsible. Others include the Summer Science Program, Careers Information Service, the Rocketry Association, its publications Youth Science News and Science Affairs, Science and Engineering Clubs of Canada (SECCAN) as well as international activities on the International Coordinating Committee for t he Presentation of Science
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